Protection against lethal influenza with neuraminidase.
The role of the neuraminidase in eliciting protection against a lethal influenza A virus [A/Ck/Penn/1370/83 (H5N2)] infection was investigated in chickens. Isolated N2 neuraminidase administered in adjuvant did not prevent infection but did prevent systemic spread of virus and death of chickens. N2 expressed in a recombinant vaccinia virus protected chickens when administered in adjuvant but was less effective when allowed to replicate and produce pox on the chicken's comb. Chickens vaccinated with isolated N2 in adjuvant or with inactivated H5N2 influenza virus were protected from clinical signs and death after challenge with A/Ck/Penn/1370/83 influenza virus. However, these animals were completely susceptible and died of infection with a heterologous subtype (H7N7) of influenza virus. The role of the different antigenic determinants of the N2 NA was investigated in chickens by passive transfer of monoclonal antibodies. Antibodies to antigenic determinants rimming the enzyme active center reduced disease signs in approximately half of the birds but did not significantly reduce virus levels. Antibodies to one of the two independent antigenic determinants that are distant from the enzyme active center were most effective at reducing virus replication and disease signs. This is surprising because antigenic variants could not be selected in vitro with these antibodies and suggests that they may facilitate clearance of virus. Antibodies to the other determinant that is located distally to the enzyme site were ineffective at providing protection.